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"No health department State or
local, can effectively prevent or
control disease without knowledge
of when, where, and under what
conditions cases are occurring”

Introductory statement printed each week in
Public Health Reports, 1913-1951
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Our Goal:
Use EHR data to complement BRFSS and NHANES

BRFSS NHANES
outstanding breadth of coverage outstanding clinical detail
...but expensive, time consuming, ...but expensive, time consuming,
limited clinical detail limited population coverage
Our Goal

automated disease surveillance using data routinely
stored in electronic health records

clinically detailed, efficient, & timely disease surveillance
from large, diverse populations without added work & cost
for health departments or clinicians




Electronic Support for Public Health (ESPnet)

* Software and architecture to extract, analyze,
and transmit electronic health information from
providers to public health.

— Surveys codified electronic health record data for
patients with conditions of public health interest

— Generates secure electronic reports for the state
health department

— Designed to be compatible with any EHR system

JAMIA 2009;16:18-24
MMWR 2008,;57:372-375
Am J Pub Health 2012;102:5325-5332



ESP: Automated disease detection and
reporting for public health

Practice EMR’s ESPnet Server Health Department
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electronic
case reports

_ _ or aggregate
@ vital signs summaries

m demographics

JAMIA 2009;16:18-24
Am J Pub Health 2012;102:5325-5332



Current ESPnet Installations

G

Cambridge Health Alliance
20 sites ¢ 400,000 patients

Mass Leégue of Community * |

Health Centers
~ 18 sites o 300,000 patients

LS
*

MetroHealth

Cleveland, OH
250,000 patients

K‘ius Health
27 Sites e 700,000 pts

© Google Maps




ESPnet Case Reporting

Atrius, CHA, MetroHealth, 2006-2014

Condition g:::ls
Chlamydia 22,001
Gonorrhea 4,554
Pelvic inflammatory disease 311
Acute hepatitis A 34
Acute hepatitis B 112
Acute hepatitis C 341
Tuberculosis 437
Syphilis 1478




Percent of patient visits with influenza-like iliness

Syndromic Surveillance
Influenza-Like lliness, Atrius Health, 2009-2013
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Chronic Disease Surveillance

Diabetes
Hypertension

Asthma
Obesity



RiskScape

Automated mapping and graphing tools to
facilitate exploring data rapidly and easily

Change

Age

Maost recent LOL cholesteral
Max LDL Cholesterol this year
Most recent Triglycerides

Max Triglhycerides this year
Most recent hemoglobin A1C
Max Hemoglobin A1C this year
Prediabetes

Type 1 Diabetes

Type 2 Diabetes

Insulin

Metformin

Influenza Vaccine this season
Influenza Vaccine last season
BMI percentile (age <=20)
Most recent systolic BP percentile {age <=20)
Most recent diastolic BP percentile {age <=20)
Max systolic BF percentile this year (age <=20)
Max diastolic BP percentile this year (age <=20)
Smoking Status

Asthma o




Select an Outcome

Change

Age

Most recent LDL cholesteral
Max LDL Cholesterol this year
Most recent Trighycerides

Max Triglycerides this year
Most recent hemoglobin A1C
Max Hemaglobin A1C this year
Prediabetes

Type 1 Diabetes

Type 2 Diabetes

Insulin

Metfarmin

Influenza Vaccine this season
Influenza Vaccine last season
BMI percentile (age <=20)
Most recent systolic BP percentile (age <=20)
Most recent diastolic BP percentile (age <=20)
Max systolic BF percentile this year (age ==20)
Max diastolic BF percentile this year (age <=20)
Smoking Status

Asthma i




Add Filters (optional)

Change

Type 2 Diabetes v

|

remove
remove

Site
Last Encounter

Currently Fregnant

Pregnant within the past year
Pregnant within the past 2 years
Current GOM

GDOM within the past year
GOM within the past 2 years
Most recent blood pressure
Max Blood Pressure this year
Maost recent LOL cholesteral
Max LDL Cholesterol this year
Most recent Trighycerides

Max Trighycerides this year
Most recent hemoglobin A1C




Jump to Zip

advanced

Il BMI 25-29,30+
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Outcome of Interest
Type 2 Diabetes [
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Automatically stratify by age, sex, race, BMI, BP, etc.

Type 2 Diabetes Prevalence, Age 20-39, by Race/Ethnicity

Race
3%

Il Type 2 Diabetes Yes

2.5%

2%

1.5%

150

0.5%

0%
Caucasian Asian Black Hispanic Other Lns pecified ALL
10571425097 (0.74) 345/22550(1.53) GE0/24871(2.65) 146/B675(1.68) 408/ZB426(1.75) GE2/BE432(0.75) 3368/315851(1.0



Assess Clinical Traits

Most Recent BP in Young Adults with Type 2 Diabetes

Mormal: 1963
Borderline: 732
I High: 338
I Unchecked: 335

32% of young adults with
type 2 diabetes have
borderline or high BP




Assess Risk Behaviors & Care Patterns

Smoking Status in Young Adults with Type 2 Diabetes

amokKing Status

State Current: 552
Former: 580

I Never: 2073

I FPassive: 26

Il Not Available: 137

16% of young adults with type
2 diabetes are current

smokers
17% have quit




Compare Zip Codes or Regions of Interest

Hypertension more prevalent for all
races in Greater Boston compared to
Central Massachusetts

hodity Dataset
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ESPnet: Automated disease detection
and reporting for public health

Practice EMR’s ESPnet Server Health Department
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JAMIA 2009;16:18-24
Am J Pub Health 2012;102:5325-5332



MPDHnet

R

, ; Cambridge Healw't'h' Alliance
7 20 sites ¢ 400,000 patients
Y  MDPHnet

‘Mass Lea%‘!:esﬁfegwmﬁﬁon patients

- Health Centers
18 sites ¢ 300,000 patients * Atrius Health
' ' 27 Sites e 700,000 pts

© Google Maps




MPDHnet

Step 1. Health department creates a query.

Step 2. MDPHnet distributes queries to practices
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Step 3. Practices review queries & authorize execution
against their local ESPnet tables

\ i / Step 4. MDPHnet integrates results and returns

them to the health department

Images from clipartlord.com

Am J Public Health 2014;104:2265-70



Population Under Surveillance

MDPHnet BRFSS (2012)

1.3 million 21,678



Number of Patients
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MPDHnet Diabetes Definition

Any of the following:

e Hemoglobin A1C>6.5

e Fasting glucose 2126

 Random glucose 2200 on two or more occasions
* Prescription for INSULIN outside of pregnancy

* |CD9 code 250.x (DM) on two or more occasions

* Prescription for any of the following:
— GLYBURIDE, GLICLAZIDE, GLIPIZIDE, GLIMEPIRIDE
— PIOGLITAZONE, ROSIGLITAZONE
— REPAGLINIDE, NATEGLINIDE, MEGLITINIDE
— SITAGLIPTIN
— EXENATIDE, PRAMLINTIDE

Diabetes Care 2013;36:914-21



Diabetes Prevalence

MDPHnet BRFSS (2012)

8.35% 8.30%
(8.29-8.40) (7.80-8.90)



Diabetes Prevalence

16%

12%

8%

4%

0%

Diabetes Prevalence by Race/Ethnicity
MDPHnet vs BRFSS

B MPDHnet M BRFSS

Not available

Asian Black Hispanic Native White Overall
American



Diabetes Prevalence (per 100 persons)
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Diabetes Prevalence

MDPHnet vs BRFSS/SAEs
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Very Granular Queries Possible

MDPHnet BRFSS

 Prevalence of diabetes

— amongst Asian women,
— age 30-50, P
— living in Quincy

2.8%

(sample size 1,381)



Smoking Prevalence

MDPHnet BRFSS (2012)

18.2% 16.4%

(15.5-17.2)



Smoking Prevalence (per 100 persons)
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Advantages of MPDHnet

Population under surveillance very large
— 1.2 million versus ~22,000 for BRFSS

Timely data
— 1-2 weeks versus 1-2 years for BRFSS

Coverage of children and adolescents
— MDPHnet includes ~250,000 people under age 18

Data on rare conditions of public health interest
— e.g. type 2 diabetes in youth
Clinical measures rather than self-reports

— e.g. body mass index, blood pressure, hemoglobin A1C

Data on care patterns

— visit frequency, medications prescribed, lab parameters, etc.



Limitations of MDPHnet

Very little or no data on health behaviors
— exercise, seat belt use, dietary patterns,

Population coverage is not random

— but tools for adjusting estimates according to age, sex, and race/ethnicity
of MPDHnet vs census data

Clinical testing is targeted, not comprehensive

— we only have encounters, vital signs, labs of interest for patients who
a) sought care, and b) whose clinicians decided to check

Potential for overcounting
— when patients seek care from more than one MPDHnet practice

Denominators are approximate

— some patients see their doctors very rarely (leads to underestimating the
denominator), no indication when a patient leaves a practice (leads to
overestimating the denominator)



MDPHnet Team

MDPH *  Commonwealth Informatics
— Tom Land — Catherine Rocchio
— Josh Vogel — David Fram
— Gillian Haney — Bob Zambarano
— Al DeMaria — Carolina Cachin
Harvard Catalyst * Lincoln Peak Partners
— Charles Deutsch — Mike Sullivan
— Bruce Swan
Harvard Medical School / Harvard — Wendy Orth
Pilgrim Health Care Institute
— Rich Platt  Cambridge Health Alliance
— Jessica Malenfant — Brian Herrick
— Melanie Davies — Vivian Li
— Jeff Brown — Michelle Weiss
— Chaim Kirby
 Mass League of Community Health
Atrius Health Centers
— Mike Lee — Ellen Hafer

— Mark Josephson

Contact: mklompas@partners.org



